1. The first is that the analysis as it stands is not quite correct in terms of answering this question. The authors should think carefully about what confounders they need to include in their analysis and compare a model adjusted for these confounders to a model additionally adjusted for education. For example, cognition is likely to be strongly associated with parental cognition/IQ, which is a potential confounder of the social class -multimorbidity association. To my mind, it would be more appropriate to compare a model containing social class at birth, sex, and cognition to a model containing these variables plus educational attainment. (It might help the authors to draw a DAG of the hypothesised causal structure.) Further, the models that are compared should include the same set of individuals, otherwise it is not possible to determine whether any differences in coefficients between the models are entirely due to mediation, or at least partially due to there being different individuals included in the models.
2. My second concern is that the conclusion stated in the second sentence of the abstract ("This was mediated by educational attainment") is quite misleading. The odds ratios after adjustment for education (and sex) were not really that different from the unadjusted odds ratios. Did the authors consider doing a more formal mediation analysis to quantify this effect? If not, one of the other conditions for mediation to be present (Baron RM and Kenny DA. The moderator-mediator variable distinction in social psychological research conceptual, strategic and statistical considerations. J Personality Social Psychol 1986; 51:1173-82 and other references) is that the mediator remains associated with the outcome in the model containing both the original exposure (social class at birth) and the mediator. These results are not presented but should be. Perhaps a more obvious (and useful) conclusion should be that a large part of the effect of social class at birth on multimorbidity is NOT mediated by educational attainment -thus researchers should look to identify alternative explanations (mediators). Note that this could actually be examined in the current dataset -I imagine that adult BMI, smoking, and alcohol are all partial mediators of this association (see point below about these not being potential confounders but potential mediators).
Other comments 1. The authors state that BMI, smoking, alcohol and adult social class are potential confounders but this is not correct. They are potential mediators of the social class -multimorbidity association (and could also potentially explain the small mediating effect of education and multimorbidity). In a study in which the focus is mediation, this is a very important distinction.
VERSION 1 -AUTHOR RESPONSE

Reviewers' Comments to Author:
We thank the reviewers for their comments and have addressed these below. We have made our hypothesis clearer in a new DAG (Figure 1 ), in the analysis and in the text. Below we describe our rationale.
Reviewer
confounders they need to include in their analysis and compare a model adjusted for these confounders to a model additionally adjusted for education.
For example, cognition is likely to be strongly associated with parental cognition/IQ, which is a potential confounder of the social classmultimorbidity association.
To my mind, it would be more appropriate to compare a model containing social class at birth, sex, and cognition to a model containing these variables plus educational attainment.
Gender is a potential confounder of the mediatoroutcome relationship and so should be adjusted at baseline prior to adjusting for educational attainment as you say. We have done this in Table 4 . We have also highlighted in the Methods (with reference to work by Richiardi) that a mediator model should be adjusted for confounders prior to assessing the effect of the mediator (p.7, para 3). We have also updated this in the abstract.
We hypothesise in this study that cognition and school type may be further mediators (not confounders) of the exposure-outcome relationship and show these in the DAG as so. This is because childhood social class has been shown to influence childhood IQ, as well as the type of school attended. Further, both these factors have been shown to be linked to later life health. As a result we have not adjusted for them with gender prior to adjusting for education. We have highlighted four things in the text with regards to these variables: 1. That cognition and school type are potentially further mediators (p.7, para 3). 2. In the strengths and limitations: we acknowledge we did not formally test them as mediators in the same way as we did for education (p.13, para 1) 3. In the strengths and limitations: "a limitation of our approach is that it does not account for other potential inter-relationships between variables. For example, cognition scores from tests later in childhood formed part of the selection process of secondary school type for Aberdeen children.
Only those attending elite schools could sit for advanced level examinations. However, given the lack of life-course study of multimorbidity, studies such as ours are important early steps in highlighting important variables to consider in more complex life-course models." (p.13,para 2) 4. The above point thus links to the existing conclusion (p.14, para 2) that: "Next stages in multimorbidity research are to develop complex life-course models. For example, the technique of structural equation modelling can simultaneously examine multiple effects and the relationships between variables in addition to their impact on the outcome." 1. (contin.) (It might help the authors to draw a DAG of the hypothesised causal structure.)
We have drawn a DAG which is now Figure 1.
1.(contin.)
Further, the models that are compared should include the same set of individuals, otherwise it is not possible to determine whether any differences in coefficients between the models are entirely due to mediation, or at least partially due to there being different individuals included in the models.
We had conducted multiple imputation by chained equations (MICE) to account for missing data. We have retained complete case analysis with all available data in the primary analysis. However, this is an important point to highlight. Therefore we have added text: "The use of MICE had no impact on the findings. This was important as it provides reassurance that differences in coefficients between the models (for example the model adjusted by gender and the model adjusted by gender and educational attainment) were not due to there being different individuals in the models." (p.13, para4)
In Supplementary Table 1 we have added a column which shows the findings for the relationship between the exposure and outcome adjusted by gender. This is to assist the reader comparing these findings to those of the other models. 2. My second concern is that the conclusion stated in the second sentence of the abstract ("This was mediated by educational attainment") is quite misleading. The odds ratios after adjustment for education (and sex) were not really that different from the unadjusted odds ratios.
Thank you for highlighting this, we had described the results as showing partial mediation in the main text, but not here. Therefore, we have changed text in the abstract to "partially mediated by educational attainment".
(contin):
Did the authors consider doing a more formal mediation analysis to quantify this effect? If not, one of the other conditions for mediation to be present (Baron RM and Kenny DA. The moderator-mediator variable distinction in social psychological research conceptual, strategic and statistical considerations. J Personality Social Psychol 1986; 51:1173-82 and other references) is that the mediator remains associated with the outcome in the model containing both the original exposure (social class at birth) and the mediator. These results are not presented but should be.
We have not conducted formal mediation analysis but had been using work by Kenny to guide our steps. We agree with the importance of following all these steps and we also have been more explicit about what these are. Thus we have undertaken the following: 1. We have highlighted in the methods (p.7, para 2) that we have adopted steps to establish mediation laid out by Baron and Kenny (and given references). 2. We have adopted regression techniques for assessing the relationships (we had previously used the CHI squared test). The reason for this was to adopt similar techniques for all the steps. These are described on p.7, para 2 and are also shown in replacement tables ( Table 2 and Table  3 ). 3. We have confirmed that educational attainment meets the criteria for being a mediator in the results (p. 9, para 3): "These steps established educational attainment as a potential mediator." 4. We have shown that the mediator (education) remains associated with the outcome (multimorbidity) when adjusted for social class at birth (Table 3) . This is also stated in the discussion (p.11, para 3): "We found that higher educational attainment was associated with a lower prevalence of selfreported multimorbidity and this remained when adjusted for social class at birth." 5. In the discussion (p.13, para 1) we describe that we "did not conduct formal mediation analysis but we utilised the steps for establishing mediation, set out by Baron and Kenny". 2. (contin.) Perhaps a more obvious (and useful) conclusion should be that a large part of the effect of social class at birth on multimorbidity is NOT mediated by educational attainment -thus researchers should look to identify alternative explanations (mediators).
We agree that it is important not to over-state the impact of educational attainment. This has been addressed in a number of places: 1. We have changed text in the abstract to: "partially mediated by educational attainment" and "partially attenuated in all social class categories". 2. In the results, after describing the impact of education on the ORs, we state: "However, the inclusion of educational attainment did not fully mediate the relationship between social class at birth and multimorbidity." (p.10,para 1).
3. We have added a new paragraph to the discussion: "Education partially mediated the relationship between social class at birth and multimorbidity. This indicates it explains some of the relationship, however there is a need to find further explanations. We adjusted for other potential mediators, cognition at age 7 and secondary school type, but they had little additional impact." (p.12, para 1). 4. In the implications, instead of a blanket recommendation to improve education opportunities, we have said: "Furthermore, education may at least partially mediate the association and so support in allowing access to education and addressing factors which may limit educational attainment in those from lower SES backgrounds is important." (p.14, para1). 5. In the implications we have also added: "Given our results show only partial mediation by educational attainment, researchers should consider identifying the other potential explanatory variables (which may include variables we were unable to include such as BMI, smoking and alcohol consumption)." (p.14, para2).
Note that this could actually be examined in the current dataset -I imagine that adult BMI, smoking, and alcohol are all partial mediators of this association (see point below about these not being potential confounders but potential mediators).
We agree that BMI, smoking, alcohol and adult social class could be mediators. However, we chose not to include them as they were measured cross-sectionally with the outcome. We have explained this in the methods: "The model was not adjusted for adult social class, BMI, smoking status or hangover frequency as these were measured cross-sectionally with the outcome." (p.7, para 3)
We have also acknowledged it in the strengths and limitations: "It was reasonable to not include BMI, smoking, alcohol and adult social class as their relationship to the outcome could be bi-directional. For example, an individual who smokes may develop multimorbidity but an individual who develops multimorbidity may choose to give up smoking to improve their health. Nonetheless, these are important residual mediators." (p.13, para3).
We have added a sentence to the implications:
"Given, our results show only partial mediation by educational attainment, researchers should consider identifying the other potential explanatory variables (which may include variables we were unable to include such as BMI, smoking and alcohol consumption)." (p.14,para 2).
Other comments 1.
The authors state that BMI, smoking, alcohol and adult social class are potential confounders but this is not correct. They are potential mediators of the social class -multimorbidity association (and could also potentially explain the small mediating effect of education and multimorbidity). In a study in which the focus is mediation, this is a very important distinction. This is a very good point and an error by ourselves. We have changed the text from "confounders" to "mediators" in two places:
1. Strengths and limitations of the study (p.3) 2. In the discussion (p.13, para 3)
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GENERAL COMMENTS
As stated previously, if the main analysis is a complete case analysis then the models compared should contain the same sets of individuals, otherwise it is not possible to determine whether any differences in coefficients between the models are entirely due to mediation, or at least partially due to there being different individuals included in the models. The definition of a "complete case" in a mediation analysis is an individual with complete data on the exposure, confounders, outcome and mediators. The authors point out that the multiple imputation results are similar to the complete case results which is good, but this does not negate the need to present a proper complete case analysis.
VERSION 2 -AUTHOR RESPONSE Response to reviewer and editor
We thank the reviewer for her comment and have responded as outlined below. We have also made some additional small changes and have highlighted these for the editor. All page/paragraph numbers refer to the document with track changes highlighted ("Main document-marked copy").
Reviewer comment:
"As stated previously, if the main analysis is a complete case analysis then the models compared should contain the same sets of individuals, otherwise it is not possible to determine whether any differences in coefficients between the models are entirely due to mediation, or at least partially due to there being different individuals included in the models. The definition of a "complete case" in a mediation analysis is an individual with complete data on the exposure, confounders, outcome and mediators. The authors point out that the multiple imputation results are similar to the complete case results which is good, but this does not negate the need to present a proper complete case analysis."
